SUMMARY The clinical and autopsy records of 65 patients with either polymositis (24) or dermatomyositis (41) and pulmonary disease were reviewed. Pulmonary symptoms were recorded in 43 of the cases and included dyspnoea in 31, cough in 23, and chest pain in six. Interstitial lung disease was noted at autopsy in 27 patients; almost half of these had arthritis. Bronchopneumonia was found in 35 patients, 31 of these had received prednisone. Dysphagia was present in a similar proportion of patients with and without pneumonia. Pulmonary vasculitis was seen in five patients; pulmonary symptoms, arthritis, and raised erythrocyte sedimentation rate were present in four of these cases and all five had associated interstitial lung disease. Other pulmonary manifestations included pulmonary oedema, primary pulmonary malignancy, diffuse alveolar damage, fibrinous pleuritis, pulmonary emboli, and diaphragmatic atrophy. The mean survival after disease onset was 29 months but was much less for those with interstitial lung disease and pulmonary vasculitis. 
Eight other patients were found to have scleroderma, there was polyarteritis nodosa in four, systemic lupus erythematosus in two, rheumatoid arthritis in one, and myasthenia gravis in one. Seven patients were also excluded because they were below 16 years of age.
Data were abstracted from patients' clinical records on data collection forms and analysed. Autopsy data were similarly abstracted on data collection forms. All histopathology slides were reviewed by one of us (JTL).
Results
Of the 65 patients, 24 had PM and 41 had DM. There were 24 men and 41 women with a mean and median age at the time -of death of 57 years (range . Of the 24 men, eight had PM and 16 DM; the 41 women were divided into 16 with PM and 25 with DM. Pulmonary symptoms had been recorded in 43 of the cases and included dyspnoea in 31, cough in 23, and chest pain in six (Table 1) .
Auscultatory signs included audible rales in 27, pericardial rub in two, and pleural rub in one. Dysphagia was present in 34 patients and arthritis in 22. Only eight patients (PM 4, DM 4) were current smokers, and five others were ex-smokers, having stopped 10, 12, 20, 30 years ago and for an unknown period respectively.
Fifty four of the 65 patients were treated with corticosteroids, and seven patients had received additional immunosuppressive agents which included azathioprine (three), cyclophosphamide (two), methotrexate (one), and D-penicillamine (one). Eleven (Table 2) . Pulmonary symptoms were present in four (dyspnoea in two, cough in two), and rales were audible in four. Four of the five patients had associated arthritis of the hands with involvement of the wrists and knees in two each, and elbows, shoulders, and ankles in one each. The ESR was significantly raised in four cases but was 1 mm/lst hour in one case. The latter patient, whose case has previously been reported,"' had significant pulmonary hypertension with polycythaemia, which might have contributed to the lower ESR.
Interestingly, all patients with pulmonary vasculitis also had ILD, and one had evidence of vasculitis on muscle biopsy. Histopathologically, the pulmonary vasculitis in PM/DM was indistinguishable from that observed in other connective tissue diseases, such as systemic lupus erythematosus, scleroderma, and rheumatoid lung disease. The vasculopathy included active necrotising vasculitis and chronic or healed proliferative lesions (Fig. 2) 
Malignancies
Primary pulmonary malignancy was found in two patients with DM, both of whom had grade 4 undifferentiated large cell carcinoma; only one of them was a smoker. Another patient with DM had metastatic carcinoma of the cervical lymph nodes and right hemidiaphragm and was suspected of having a primary lung malignancy. One patient with DM had adenocarcinoma of the kidney with pulmonary and subpleural metastases, and another had reticulum cell sarcoma of the iliac lymph nodes.
None of the patients with PM had a pulmonary malignancy, but adenocarcinoma of the prostate, adenocarcinoma of the adrenal gland, and undifferentiated grade 4 carcinoma of the pancreatic tail were found in one patient each at autopsy.
Diffuse alveolar damage Prominent hyaline membrane disease type diffuse alveolar damage, characteristic of adult respiratory distress syndrome, was seen in nine patients with DM and one with PM. These patients had clinically developed the respiratory distress syndrome during the terminal course of their disease.
Pleural disease
Fibrinous pleuritis was noted in eight patients, four each with PM and DM. Hydrothorax was present in 16 patients (PM 3, DM 13), 15 of these had pulmonary oedema/heart failure. One patient with DM and pleural effusion had primary lung cancer, but the pleural fluid was negative for malignant cells.
Other pulmonary findings Pulmonary emboli/infarct were seen in four patients with PM and four with DM. Three of these were bone marrow/fat emboli and probably related to resuscitative efforts; one patient had a tumour embolus.
Emphysematous changes were found in three patients with PM and two with DM, bronchiectasis in two with PM and one with DM, and chronic bronchitis in two patients with DM. Three patients (PM 1, DM 2) had atrophy of the diaphragm.
Discussion
We have analysed the pulmonary pathological findings in 65 patients with PM/DM seen at the Mayo Clinic, representing the largest series of autopsy cases from a single institution. This is a highly selected group but does show the wide spectrum of pulmonary disease in patients with PM/DM. Some patients with PM/DM and underlying pulmonary disease were clinically asymptomatic. The onset of pulmonary disease in these cases was an ominous sign, indicating reduced life expectancy. No routine laboratory test could be relied upon to predict the nature of pulmonary involvement. Chest roentgenograms were fairly reliable in detecting ILD, bronchopneumonia, and pulmonary oedema, but each specific disease could not necessarily be distinguished on the basis of the chest roentgenogram alone.
ILD is the most frequent pulmonary pathological finding recognised to be associated with PM/ DM. '5 The lung biopsies were corroborated by autopsy findings for the diagnosis of ILD among the small number of patients in whom a biopsy was performed. Almost half of the patients with ILD had associated arthritis as compared with less than a quarter of patients without ILD. The mean survival was reduced in the patients with ILD as compared with those without. None of the patients with ILD had received drugs with potential for significant pulmonary toxicity.
A small group of patients (5/65, or 8%/) with pulmonary vasculitis was identified in our autopsy series. Pulmonary symptoms and arthritis were each present in 80% of these cases. All of these patients also had associated ILD. In addition, the patients with vasculitis had high ESR. Thus there may be a subgroup of patients with PM/DM and pulmonary symptoms, associated with arthritis and a high ESR, who have underlying pulmonary vasculitis. One of our patients with pulmonary vasculopathy actually presented with pulmonary hypertension which was rapidly fatal. '8 The 
